Mutualistic association of Photorhabdus asymbiotica with Japanese heterorhabditid entomopathogenic nematodes.
Gram-negative bacteria, Photorhabdus luminescens and P. temperata, form a mutualistic association with entomopathogenic heterorhabditid nematodes while P. asymbiotica is known as an opportunistic human pathogen that causes disseminated bacteremic spread on two continents, the United States and Australia. In the course of our phylogenetic study of Photorhabdus bacteria associated with Japanese Heterorhabditis nematodes, we found two Photorhabdus isolates (Photorhabdus sp. Cbkj163 and OnIr40) whose partial 16S rRNA gene sequence showed high similarities to clinical isolates of this pathogen from Heterorhabditis indica. The phylogenetic study, based upon the gyrase subunit B gene sequences of the two isolates, revealed clustering with these clinical isolates of P. asymbiotica from both the United States and Australia but not with other Photorhabdus bacteria associated with nematodes. The two bacterial isolates were also found to share microbiological and biochemical characteristics with clinical and entomopathogenic Photorhabdus strains. Moreover, not only the two novel Photorhabdus isolates but also an Australian clinical isolate of P. asymbiotica formed mutualistic association with H. indica isolates. These data suggest that the bacteria isolated from H. indica CbKj163 and OnIr40 are a novel subspecies of P. asymbiotica, and that some clinical isolates of P. asymbiotica could have originated from bacteria associated with entomopathogenic nematodes.